WE CLAIM : 
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1 jy^\ m A semiconductor memory formed in a semiconductor 

2 integrated circuit comprising: 

3 a semiconductor substrate of a first conductivity type 

4 which has at least one well region of a second conductivity type; 

5 an array \of memory cells which are formed in said well 

6 region, each cell of said array including a MOS transistor of the 

7 first conductivity tyVe and a capacitor; 

8 a plurality of \iata lines which extend over said well region, 

9 and each of which is electrically connected to selected ones of said 

10 memory cells of said arra\; 

11 a plurality of wordNlines which extend over said well region, 

12 and each of which is electrically connected to gates of the MOS 

13 transistors of selected ones of-n^aid memory cells of said array; and 

14 a plurality of sense mrimer? each of which is coupled to a 

15 pair of adjacent ones of said' data lrnes, 

16 said each sense amplifier including a pair of first MOS 

17 transistors of the first conductivity typte which are formed in one 

18 well region of the second conductivity typte formed in said semicon- 

19 ductor substrate, and a pair of second MOS\transisfors of the 

20 second conductivity type which are formed in Isaid semiconductor 

21 substrate, \ 

22 wherein each transistor of said pair of first MOS transistors 

23 has its gate cross-coupled to the drain of the other \ransistor of 

24 said pair of first MOS transistors, wherein the drain o\one of said 

25 transistors of said pair of first MOS transistors is electrically 
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26 connected to one of said pair of data lines and the drain of the 

27 otner of said transistors of said pair of first MOS transistors is 

28 couplfed to the other of said pair of data lines , 

29 \and further wherein each transistor of said pair of said 

30 second MOS transistors has its gate cross-coupled to the drain of 

31 the other transistor of said pair of second MOS transistors, 

32 wherein the (drain of one transistor of said pair of second MOS 

33 transistors is electrically connected to one of said pair of data lines 

34 and the drain of\the other of said transistors of said pair of said 

35 second MOS transistors is electrically connected to the other of said 

36 pair of data lines. \ 

1 2. A semicondu ctor memory according to claim 1, wherein 

2 said first MOS transistors of sam each sense amplifier are 'formed in 

3 a well region which is isojrfteayfrom said well region having said 

4 memory cells formed therein. \ 

1 3. A semiconductor memory \ccording to claim 1, wherein 

2 said pair of first MOS transistors and said pair of second MOS 

3 transistors of said each sense amplifier arte respectively arranged on 

4 opposite sides of an area in which said arra\ is formed. 

1 4. A semiconductor memory according to^claim 1- wherein 

2 said plurality of data lines extend along rows substantially in 

3 parallel to one another, while said plurality of word lines extend 

4 along columns in a direction substantially orthogonal to sWid data 

5 lines . \ 
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1 5. A semiconductor memory according to claim 4, wherein 

2 said pair &f first MOS transistors and said pair of second MOS 

3 transistors W said each sense amplifier are respectively located at 

4 opposite terminal ends of said pair of data lines. 

1 6. A semiconductor memory according to claim 4, wherein 

2 said word lines are Viade of the same material as that of the gates 

3 of the MOS transistor^ of the memory array, and said data lines 

4 are made of a metal material and cross over said word lines. 

1 7. A semiconductor memory according to claim 6, wherein 

2 said data lines are made of aluminum. 

CD 

1 8. A semiconductor m^Hrory according to claim 1, wherein 

2 said well region is an epitaxial region. 

1 9. A semiconductor memory according to claim 4, wherein 

2 a wiring for biasing said well region having said array formed 

3 therein is arranged in parallel with said dVta lines. 

.1 10. A semiconductor memory according\to claim 1, further 

, 2 comprising means coupled to the sources of theVair of first MOS 

3 transistors and the pair of second MOS transistors^ to control a 

4 positive feedback operation between the respective aross-coupled 

5 transistors of both of said transistor pairs. \ 
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1 11. A semiconductor memory according to claim 10, further 

2 comprising means for applying a control signal to said positive 

3 feedback operation control means to start the positive feedback opera- 

4 tion in the pair of first MOS transistors at a time different than the 

5 start of the positive feedback operation in the pair of second MOS 

6 transistors, \ 

1 12. A semiconductor memory according to claim 1, further 

2 comprising a pluralit\ of dummy cells formed in said well region, 

3 each of said dummy cells including a MOS transistor, and a pair of 

4 dummy word lines which\extend over said well region, wherein each 

5 of said dummy word/lines Nj^fei^ctrically connected to gates of the 

6 MOS transistors of sheeted Vnesjof said dummy cells, and further 

7 wherein each said dummy cdlNis electrically connected to a selected 

8 one of the plurality of data linete. 

1 13. A semiconductor memorV according to claim 4, wherein 

2 said memory arrangement is divided into two groups of memory cells, 

3 each of said groups being coupled to a plurality of data lines and 

4 intersecting word lines, wherein the data lmes which are coupled to 

5 each of said groups are also coupled to a column decoder interposed 

6 between the two groups of memory cells for selecting predetermined 

7 data lines in said respective groups of memory cellte in accordance 

8 with address signals received by the column decodeA 

-r 
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1 14. A semiconductor memory according to claim 13, wherein 

2 said pair qf first MOS transistors and said pair of second MOS tran- 

3 sistors of each sense amplifier are respectively located at opposite 

4 terminal endsVf the data lines coupled to each group of memory cells 

5 such that one oi said groups of memory cells is interposed between 

6 a plurality of saick pairs of first MOS transistors and said column 

7 decoder and the otrter of said groups of memory cells is interposed 

8 between a plurality oil said pairs of second MOS transistors and said 

9 column decoder. \ 

1 15. A semiconductor memory according to claim 1, 2, 3, 4, 

2 5, 6, 7, 8, 9, 10, 11, 12, 13\or 14, wherein the first conductivity 

3 type is the P-type, and th^se^^^go^ductivity type is the N-type. 

1 16. A dynamic type y^emiconductor memory comprising: 

2 a plurality of pairs /of data Imes to which memory cells are 

3 connected; \ \ 

4 differential amplifiers, each of wmch amplifies a difference 

5 between signal magnitudes appearing on each corresponding pair of 

6 data lines, \ 

7 said each differential amplifier including^ a pair of P-channel 

8 MOSFETs which have a drain and a gate of one c\pss-coupled to a 

9 gate and a drain of the other respectively and which have the 

10 drains connected to the corresponding pair of data lines respectively, 

11 a pair of N-channel MOSFETs which have a drain and a\aate of one 

12 cross-coupled to a gate and a drain of the other and which have the 
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13 drains connected to the corresponding pair of data lines respectively, 

14 ancl a circuit which controls positive feedback operations between the 

15 respective cross-coupled FETs of both FET pairs; 

16 \ a plurality of word lines, each of which is arranged in a 

17 manner \p intersect with both of the pair of data lines; and 

18 a ^recharging circuit which sets said respective pairs of data 

19 lines at a potential intermediate between two potentials representative 

20 of binary signals to be stored in said memory cells prior to the start 

21 of positive feedback operations by said positive feedback operation 

22 control circuit. \ 

1 17. A dynami^ type semiconductor memory according to 

2 claim 16, further compjaete^means for applying control signals to 

3 said positive feedbafcQc operation jpontrol circuit to start the positive 

4 feedback operation of the P^^channel FET pair and that of the 

5 N-channel FET pair at cnf f erentVtimes . 

1 18. A dynamic\type semiconductor memory according to 

2 claim 17, wherein said circuit for controlling the positive feedback 

3 operation of each of said differential amplifiers comprises a P-channel 

4 control MOSFET coupled to the sources of said pair of P-channel 

5 MOSFETs and an N-channel control MOSFET cokpled to the sources of 

6 said pair of N-channel MOSFETs, wherein said control signals are 

7 coupled to the respective gates of said P-channel control MOSFET and 

8 said N-channel control MOSFET to start the respective\feedback opera- 

9 tions of said pair of P-channel MOSFETs and said pair orvN -channel 
10 MOSFETs. \ 
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1 L9. A dynamic type semiconductor memory according to 

2 claim 16, wh^ein said precharging circuit comprises a plurality of 

3 N-channel precha^oing MOSFETs having their sources and drains 

4 coupled in series between a precharging voltage source and said 

5 respective pairs of data^t^^es^nd their gates coupled to receive a 

6 precharging control signal to\±u*5n on said N-channel precharging 

7 MOSFETs to couple said prejz&arging voltage source to said data 

8 lines, wherein the threshgttd voltage CK^said N-channel precharging 

9 MOSFETs is less than thl threshold voltage of said pair of 
10 N-channel MOSFETs of said differential amplifier. 
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